Human embryonic stem cells are immunogenic in allogeneic and xenogeneic settings.
Recent studies have suggested that human embryonic stem cells (HESC) are immune-privileged and may thereby circumvent rejection. The expression of immunologically active molecules was studied by DNA microarray analysis and by flow cytometry. HESC were transplanted into immunologically competent mice and traced by fluorescence in-situ hybridization (FISH) and immunohistochemistry. The ability of HESC to directly and indirectly induce immune responses in CD4+ T-cells from naive and transplanted mice was studied. Their ability to induce immune responses of human CD4+ T-cells, when cultured in the presence of dendritic cells (DC) syngeneic to responder T-cells, was also analysed. HESC demonstrated expression of HLA class I and HLA class II genes, but the cell surface expression of HLA class II molecules was low even after incubation with IFNgamma. In wild-type mice, HESC could be demonstrated by FISH until 3 days after transplantation and were surrounded by heavy infiltrates of T-cells and macrophages. HESC induced a similar immune response as human fibroblast cells (HFib) on naive and immunized T-cells, both directly and in the presence of syngeneic DC. A similar response was observed in the allogeneic setting. It is concluded that HESC are immunologically inert and do not inhibit immune responses during direct or indirect antigen presentation, and they were acutely rejected in a xenogeneic setting.